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Abstract
Background: The COVID-19 pandemic accelerated the development of telehealth services and thus the need for telehealth
education and training to support rapid implementation at
scale. A national survey evaluating the current state of the telehealth landscape was deployed to organizational representatives, and included questions related to education and training.
Materials and Methods: In the summer of 2020, 71 survey
participants (31.8%) completed an online survey seeking to
determine the utilization of telehealth services across institutional types and locations. This included data collected to
specifically compare the rates and types of formal telehealth
education provided before and during the pandemic.
Results: Thirty percent of organizations reported no telehealth
training before COVID-19, with those in suburban/rural settings significantly less likely to provide any training (55% vs.
82%) compared with urban. Pandemic-related training changes applied to 78% of organizations, with more change happening to those without any training before COVID-19 (95%).
Generally, organizations offering training before the pandemic
reported deploying COVID-19-related telehealth services, while
a higher percentage of those without any training beforehand
reported that they either did not plan on providing these services or were in the early planning stages.

DOI: 10.1089/tmj.2021.0381

Discussion: Telehealth education is moving from elective to
essential based on the need to prepare and certify the workforce to support high-quality telehealth services.
Conclusions: As telehealth continues to evolve to meet the future health care service needs of patients and providers, education and training will advance to meet the needs of everyday
clinical encounters and broader public health initiatives.
Keywords: medical education, telehealth, telemedicine,
COVID-19, training, research, online education

Background

P

rior to the COVID-19 pandemic, there was limited
evidence for standard recommendations and validated best practices for telehealth education for both
clinicians and students of health care professions.1,2
Proficiencies, competencies, curricula, and delivery modalities of telehealth education vary across programs, and rigorous research evaluating the effectiveness of telehealth
training is minimal but evolving.1,2 Without well-researched
and accredited established educational curricula, the COVID19 pandemic necessitated the rapid scaling of alternative
health care delivery models to quickly and effectively train
clinicians on telehealth implementation and best practices.
To evaluate the type and maturity of telehealth interventions
implemented in response to the novel coronavirus throughout
the United States and identify common barriers limiting telehealth utilization during the pandemic, the Supporting Pediatric
Research on Outcomes and Utilization of Telehealth (SPROUT)–
Clinical and Translational Science Award (CTSA) Collaborative
Telehealth Research Network developed the Telehealth Utilization in Response to the COVID-19 Pandemic Survey.
The survey was designed to explore how telehealth was
leveraged to support health care delivery during the public
health emergency and provide preliminary data to support
future research on telehealth efficacy across the health care
delivery system not only during a national emergency, but for
sustained utilization postpandemic as well. Newly adopted
and modified telehealth training modalities were assessed as
essential components of effective implementation of telehealth programs.
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SPROUT is the research subcommittee of the Section on
Telehealth Care (SOTC) at the American Academy of Pediatrics
(AAP), which facilitated access to a national collection of
pediatric telehealth champions to complete the survey per
qualifying organization.3 The SOTC is dedicated to advancing
pediatric telehealth education, research, and evidence-based
policy development4 nationally, while SPROUT focuses on
promoting and supporting interdisciplinary and interprofessional multisite telehealth research and the development of
research frameworks, tools, and best practices.5 Each maintains a diverse representation of telehealth professionals, including physicians, advanced practice providers, research
professionals, allied health professionals, and telehealth administrators. At the time of survey deployment, the SOTC’s
membership exceeded 400 members, and SPROUT’s membership exceeded 250 members spanning more than 120
medical organizations.
As a result of the pandemic, facility preparedness for rapid
rollout of telehealth became mission critical.6,7 To ensure
continuity of care, health care organizations and private
practices quickly adapted to scaling of telehealth across service lines while simultaneously determining the best methods
to efficiently train staff on telehealth utilization and implementation.8,9 Understanding the impact of these rapid
changes will benefit researchers, administrators, and educators as they consider the role training played in the success of
rapid telehealth implementation. Furthermore, the comparison of telehealth training strategies before the pandemic and
changes made in response to rapid rollout provides a unique
opportunity to determine needed resources for organizations
in the process of developing telehealth programs. Results and
analysis of the education and training portions of the Telehealth Utilization in Response to the COVID-19 Pandemic
Survey are presented here.

Materials and Methods
The Telehealth Utilization in Response to the COVID-19
Pandemic Survey was deployed to members of the AAP SOTC
and SPROUT listservs. The study received IRB exempt status
from the AAP.
PARTICIPANTS
Medical facilities within the United States, delivering direct
patient care within academic medical centers, nonacademic
medical centers, group practices, and individual practices,
were included in the study. Health care organizations with
affiliates in different cities or states were counted as independent organizations. We excluded prepandemic telehealthonly practices, telehealth support organizations that do not
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deliver direct patient care, departments of public health,
health insurance companies, and medical facilities without a
potential respondent or a respondent whose credentials, facility affiliation, or job title could not be confirmed.
A single telehealth champion from each qualifying medical
facility was identified as a unique respondent on behalf of
eligible participant organizations. An organizational respondent had to be a clinician or have a clearly defined job title
within a telehealth center. Qualifying credentials included MD,
DO, DNP, NP, MSN, PA, BSN, MBA, MPH, PhD, or other degrees
if the job title was directly related to telehealth and there was no
other candidate listed for a particular organization. Selection
priority was given to physicians with a telehealth leadership
role followed by physicians with a nontelehealth leadership
role. Members of both listservs were excluded from participating as a respondent if they were a dentist, had a researchonly position, and whose credentials, facility affiliation, or
contact information could not be confirmed.
A combined total of 728 members (242 SPROUT members
and 474 SOTC members) were vetted for participation. A total
of 164 SOTC members and their organizational affiliations
were reviewed for participation after excluding 312 members
for insufficient information to determine eligibility or redundancy to the SPROUT listserv. All 242 SPROUT members
were reviewed for eligibility. The SPROUT listserv resulted in
98 organizations and the SOTC listserv resulted in 125 organizations, for a total of 223 organizations.
SURVEY DEVELOPMENT AND ADMINISTRATION
The survey questions were developed de novo by a group of
telehealth experts in collaboration with a survey methodologist. One part of the survey was specifically designed to assess
whether and how organizations trained their providers on
using telehealth before the pandemic, as well as if and what
changes were made to the telehealth training due to the
COVID-19 pandemic. We classified telehealth training into
three categories: (1) no training, (2) real-time training that
could either take place in a classroom or individual setting,
and in-person as well as online, and (3) synchronous or
asynchronous and real-time hybrid training where either all
or some portions are completed asynchronously online.
Most of the survey was focused on how organizations were
progressing in establishing five common COVID-19-related
telehealth services and the barriers they had encountered: (1)
virtual COVID-19 screening, (2) scheduled ambulatory visits,
(3) inpatient virtual PPE, (4) home-monitoring of COVID-19
patients, and (5) provider-to-provider specialty consults related to confirmed or suspected COVID-19 patients. The survey also included a small number of questions about the
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respondent, such as specialty and role, and the organization
or the practice, such as organization type (academic medical
center, nonacademic medical center, private practice),
practice setting (urban, suburban/rural), state, and patient
population (pediatric patients only, adult, and pediatric
patients).
The final survey draft was assessed for understandability
and ease of completion through five cognitive interviews,
resulting in small changes to the wording of questions and
added definitions for several terms. The final survey was
programmed in REDCap.10
The selected telehealth champion received an invitation
e-mail with a link to the web survey on behalf of the SPROUTCTSA Network at the beginning of July 2020. Data collection
spanned a 2-month period until September 2020 with three
reminder e-mails sent during the first 2 weeks, and at least one
personal e-mail from one of the study principal investigators
during the next 6 weeks. A PDF-version of the survey was
made available to participants on request to assist with accurate data collection among their organizational stakeholders.
DATA MANAGEMENT AND STATISTICS
All analyses were performed using Stata statistical software
version 14.2 (StataCorp., College Station, TX). Descriptive
statistics, such as percentages, were primarily used. Bivariate
relationships between telehealth training types and organizational characteristics as well as the development status of
each COVID-related telehealth services were assessed using
Fisher’s exact test.

Results
We received 71 eligible responses to our survey, resulting
in a response rate of 31.8% (71/223). Respondents represent
organizations from 32 states. The majority of respondents
work in academic medical centers (55%), are primary care
specialists (42%), and located in an urban setting (55%)
(Table 1). Nearly half have a role directly related to telehealth
as telehealth medical director (31%), telehealth program director (11%), or telehealth manager/coordinator (7%). The
patient population served by respondents’ organizations is
evenly split between pediatric patients only and adults and
pediatric patients.
Nearly one-third of respondents reported that their organization did not provide any telehealth training before
COVID-19 (30%). Those organizations that did provide telehealth training before COVID-19 reported either combined
asynchronous and real-time hybrid training (37%) or only
real-time training (33%); real-time training in either case
could be either in-person or online.

Table 1. Background Demographics
CHARACTERISTIC

N

PERCENTAGE

Academic medical center

39

55

Nonacademic medical center

12

17

Group practice

5

7

Private practice

14

20

1

1

Not a clinician

10

14

Primary care

30

42

Medical specialty

13

18

Surgical specialty

1

11

11

16

Diagnostic specialty

0

0

Emergency medicine

6

9

Urban

39

55

Suburban

27

38

5

7

Telehealth program director

8

11

Telehealth medical director

21

31

Telehealth manager/coordinator

5

7

Chief medical information officer

3

4

Organization type (n = 71)

Other
Specialty (n = 71)

Inpatient-only specialty

Setting (n = 71)

Rural
Role (n = 70)

Medical director

6

9

Academic leader

6

9

Clinician/provider

7

10

Owner/partner/C-suite

8

11

Other

5

7

36

51

0

0

34

49

Patient population (n = 70)
Pediatric patients only
Adult patients only
Adult and pediatric patients

The existence of telehealth training before COVID-19 varied
by organization type, although not significantly (Fig. 1). Fiftytwo percent of private practices compared with 25% of nonacademic medical centers and 21% of academic medical centers did
not report any telehealth training before COVID-19 ( p = 0.242).
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demic, and 59% of those reporting asynchronous and realtime hybrid training before the
pandemic.
We asked organizations who
reported modifications to describe
them in more detail. Several primary care providers who did not
provide telehealth training before
COVID-19 reported that they used
technology, customer service, and
vendor-led training or computerbased learning and required it for
all users, while others only provided training guides or tip sheets.
Fig. 1. Telehealth training before COVID-19 by organization type (p = 0.242).
One primary care provider
commented ‘‘[we are a] small
practice, had an office meeting,
then
attended
a
vendor-led
orientation
and now keep training
Practices and medical centers in suburban or rural settings
info available for practice on google docs,’’ while another one
were significantly less likely to report having telehealth
emphasized that there was ‘‘minimal didactic training then
training (55%) in place before the pandemic compared with
[we learned] from providers who started using it in our
those in urban settings (82%) (p = 0.022) (Fig. 2). Of those with
practice.’’ Larger medical centers without any training before
existing telehealth training, medical centers and practices in
COVID-19 often organized mandatory mass asynchronous
suburban and rural settings were more likely to report the use
online training of care team members. Because of the rapid
of hybrid training compared with real-time (38% vs. 17%),
evolution of the situation ‘‘training was very rushed, very nuts
while those in an urban setting were slightly more likely to
and bolts and not about the experience or best practices of
report real-time training compared with hybrid training (45%
using telehealth.’’
vs. 37%).
The practices and medical centers who had used in-person
In the face of the COVID-19 pandemic, 78% of organizatraining reported that the in-person component was either
tions made modifications to their telehealth training in rereplaced by webinars or asynchronous online training, insponse to the pandemic (Fig. 3), including 95% of those
cluding video Q&A sessions and recorded teaching videos to
without any telehealth training before the pandemic, 80%
supplement existing learning modules. Handouts, tip sheets,
of those reporting only real-time training before the panand guidelines were used by a
vast majority of respondents.
Others reported ‘‘waiv(ing) the
requirements for the computerbased training, which is required
of all providers since it is part of
their hospital privileges.’’
Finally, respondents reported
significant variation in service
type and the state of development/deployment of that service
type correlated to prior telehealth
training (Fig. 4). The amount of
previous training seems to inform
the provision of telehealth serFig. 2. Telehealth training before COVID-19 by patient population and setting.
vices for all service types except
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Discussion

Fig. 3. Telehealth training modifications since COVID-19 by training

the scheduled in-person PCP or specialty visit substitutes. This
is due to the nature of virtual visits as continuity of care
encounters.
Added to these telehealth service types are modalities that
encompass additional health analytic and artificial intelligence components yet to be defined. Training modalities
continue to evolve to meet the needs of new system and
technical integrations as telehealth education and training
will continue to be a fundamental requirement for program
adoption and success.

This is the first multicenter national evaluation of telehealth education and training in response
to the COVID-19 pandemic. New
literature has emerged during the
pandemic outlining and evaluating telehealth training modalities
across various medical settings and
specialties, further highlighting the
lack of uniformity of telehealth
education.9,11
This survey on telehealth training and educational practices
found that telehealth training was
not consistently delivered before
category ( p = 0.020).
the pandemic, with 30% of programs reporting no formal training program. The modality of training prepandemic was either
exclusively synchronous (33%) or a hybrid of synchronous
and asynchronous training (37%). As part of the pandemic
response, 78% of organizations modified their prior training
plan, with 95% of those who previously did not offer training
reporting implementation of telehealth training.
Telehealth training in response to COVID-19 was primarily
online with more organizations commenting on switching to
asynchronous online training, presumably due to distancing and
infection control precautions aimed at reducing viral spread.

Fig. 4. Influence of telehealth training before COVID-19 on usage of telehealth by service types.
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Results of the survey indicate widespread adoption of telehealth training in response to the pandemic across disciplines
and practice settings. Previous studies support that telehealth
training reduces previously cited barriers to provider adoption
and engagement, including ease of use and perceived usefulness of this modality of care delivery.12–15 One qualitative
analysis identified training as a key facilitator for delivering
telehealth services.16 The vast increase in adoption of telehealth in response to the COVID-19 pandemic magnifies the
importance of ensuring that clinicians possess the skills required to deliver care via this modality.
Our findings serve as a foundation for the development of
best practices and training resources to support the expansion
of telehealth services to meet organizational and health care
team needs.17
Before the pandemic, there was a dearth of literature on
clinician training for telehealth. A landscape review of telehealth education integrated into health professions training
programs revealed no consistency in how telehealth was integrated into various health care curricula1 or the optimal
modality for training. We do know that adults learn best
through experiential learning18 and that providers familiar
with technology are more inclined to use telemedicine,19 a
barrier that is overcome with exposure and hands-on training.20,21 Longitudinal interdisciplinary telehealth simulation
curriculum of trainees found that it is both feasible and improves confidence in the ability to use telemedicine to provide
complex patient care.22
Our results demonstrate that telehealth education is seen as
important and was widely integrated into training protocols to
facilitate telehealth services at an expanded scale during the
pandemic.
Still, higher levels of in-person and experiential training
were not possible during the pandemic. In fact, 80% of organizations that had previously provided in-person telehealth
training reported pandemic-related modifications. Training
modalities varied by population, organization type, service
type, and geography. Differences were evident in the training
afforded by urban verses suburban and rural populations both
before and during the pandemic (Fig. 3).
Based on these data, there are several lessons learned. First,
the modality of the training shifted to largely online offerings during the pandemic. A previous study evaluating
tele-simulation training for neonatology with both remote
participants and facilitators, using telehealth software as an
alternative to in-person telehealth training,23 found that larger group trainings were feasible and resulted in increased
provider comfort with some telemedicine-specific skills (e.g.,
sharing pictures), but less so with others (e.g., troubleshooting
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technical issues). Even with training, 56% of participants
expressed continued discomfort with telemedicine applications and technology.
The results support prior assertions that comprehensive
telehealth education should include a focus on planning and
preparing for telehealth service delivery.8 Hands-on training
was not necessary for providers to utilize telehealth, but a
minimum amount of process training was required to get
providers operational in their institution’s platforms.
Our study has limitations, including the distribution of
survey invitations to individual contact points representing
SPROUT member organizations. While their responses were
voluntary, highly informed by those directly responsible for
telehealth activities with the organization, and were completed during the pandemic, the results may not tell the whole
story of how individual teams implemented training to ensure
continuity of care. The survey did not assess training content
or length for the training offered pre- or during the pandemic.
Most importantly, the survey did not address the effectiveness
of training or efficacy related to training as part of the
adoption of telehealth services.
Before the pandemic, organizations such as the American
Medical Association (AMA) and the Association of American
Medical Colleges (AAMC)24 identified gaps in the development of training to support telehealth care delivery. Even with
these advances, best practices were not fully defined and
training was not uniformly delivered across organizations.1,9
The professional associations along with health care accrediting organizations have since released playbooks and initial
competencies to guide training programs and health care
providers in how to practice telehealth at the highest levels of
professionalism.25–28 Through the continued development
and refinement of competencies across discipline and provider roles, structures will be enacted to ensure that telehealth
is delivered using standardized procedures.
In addition, educators and researchers are planning for
future studies to determine optimal levels of competencies and
modalities for initial training as well as subsequent updates,
and to ensure provider and patient retention. Information
obtained through analysis of survey responses has the potential to inform future research on telehealth efficacy across
the health care delivery system not only during a national
emergency, but also as an ongoing template to integrate telehealth as a standard method of health care delivery.

Conclusions
This study provides an assessment of the landscape of the
COVID-19 pandemic on telehealth training efforts across the
country. These efforts were scaled rapidly across a variety of
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specialties and practice types, facilitating the nationwide response to the pandemic. Understandably, training also shifted
substantially toward online and remote models. The pandemic
response increased the allocation of resources for telehealth
training programs, reducing the disparity in availability of
telehealth training between private practice and larger
health care systems (academic and nonacademic), and between rural, suburban, and urban centers. The shift toward
remote training, and the development of scalable training
models during the pandemic, including asynchronous
models, may facilitate the broader and more uniform dissemination of training resources in the future, and thus
contribute to a reduction in disparities in access to care
across communities and populations.
Telehealth education has entered a period of unprecedented
relevance and universal applicability. Just as telehealth services have continued to meet the needs of patients and providers during the second year of the pandemic, additional
telehealth education offerings for students, trainees, faculty,
and staff are deemed essential to ensure a well-trained health
care workforce.
Future research is needed on telehealth efficacy across the
health care delivery system not only during a national
emergency, but also as an ongoing template to integrate telehealth as a standard method of health care delivery. This
research will allow the development of best practices and
uniform curricula supporting broader telehealth competencies, which will in turn allow for more rigorous assessment
of the clinical and financial/economic impact of telehealth
services.
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